Difference Between Symmetric And Asymmetric
Cryptography

== Description == 2a670862fa In contrast, the revolutions in cryptography and secure communications since the
1970s are covered in the available literature. 2a670862fa == Example == 2a670862fa

RSA cryptosystem That system was declassified in 1997. always a single-use symmetric key in a hybrid
cryptosystem) such as RSAES-OAEP, and public-key key encapsulation. An equivalent system was developed
secretly in 1973 at Government Communications Headquarters (GCHQ), the British signals intelligence agency, by
the English mathematician Clifford Cocks. In RSA-based cryptography, a user&#039;s private The RSA
(Rivest-Shamir-Adleman) cryptosystem is a family of public-key cryptosystems (one of the oldest), widely used
for secure data transmission. The initialism "RSA" comes from the last-names of Ron Rivest, Adi Shamir and
Leonard Adleman, who publicly described the algorithm in 1977 2a670862fa

Transparent data encryption (often abbreviated as TDE) is used to encrypt an entire database, which therefore
involves encrypting "data at rest". Data at rest can generally be defined as "inactive" data that is not currently
being edited or pushed across a network. As an example, a text file stored on a computer is "at rest" until it is
opened and edited. Data at rest are stored on physical storage media solutions such as tapes or... 2a670862fa In
the 19th century, the general standard improved somewhat (e.g., works by Auguste... 2a670862fa The X.509
public key certificate illustrates crypto-agility. A public key certificate has cryptographic parameters including key
type, key length, and a hash algorithm. X.509 version v.3, with key type RSA, a 1024-bit key length, and the
SHA-1 hash algorithm were found by... 2a670862fa The earliest known book on cryptography was an ancient
work, now lost, but referred to by the ancient roman grammarian Aulus Gellius. He mentioned that an earlier
grammarian named Probus wrote a book on the subject and that the book mentioned Julius Caesar's use of
rudimentary cryptograms during his rule. The next work that we know of was Steganographia, sive Ars
concealendi -- three volumes written by Johannes Trithemius. Though the books were about cryptography, he
concealed this in mystical language which the Catholic Church mistook for black magic. It banned the work, listing
it in the Index Librorum Prohibitorum. Many writers claimed to have invented unbreakable ciphers. None were,
though it sometimes took a long while to establish this. 2a670862fa A cryptographically agile system
implementing a particular standard can choose which combination of primitives to use. The primary goal of
cryptographic agility is to enable rapid adaptations of new cryptographic primitives and algorithms without
making disruptive changes to the system's infrastructure. 2a670862fa

Key (cryptography) Asymmetric cryptography has A key in cryptography is a piece of information, usually a string
of numbers or letters that are stored in a file, which, when processed through a cryptographic algorithm, can
encode or decode cryptographic data. and encryption. A key's security strength is dependent on its algorithm, the
size of the key, the generation of the key, and the process of key exchange. Based on the used method, the key
can be different sizes and varieties, but in all cases, the strength of the encryption relies on the security of the
key being maintained. Symmetric cryptography refers to the practice of the same key being used for both
encryption and decryption 2a670862fa

Public key algorithms are fundamental security primitives in modern cryptosystems, including applications and
protocols that offer assurance of the confidentiality and authenticity of electronic communications and data
storage. They underpin numerous Internet standards, such as Transport Layer Security (TLS), SSH, S/MIME, and
PGP. Compared to symmetric cryptography, public-key cryptography can be too slow for many purposes, so these
protocols often combine symmetric cryptography with public-key cryptography in hybrid cryptosystems.
2a670862fa The security of RSA is related to the difficulty of factoring the product of two large prime numbers...
2a670862fa == Transparent/External database encryption == 2a670862fa The key is what is used to encrypt
data from plaintext to ciphertext. There are different methods for utilizing keys and encryption. 2a670862fa Until
the 1960s, secure cryptography was largely the preserve of governments. Two events have since... 2a670862fa

History of cryptography key, and the faster symmetric algorithm takes over for the remainder of the message. In
the early 20th century, the invention of complex mechanical and electromechanical machines, such as the
Enigma rotor machine, provided more sophisticated and efficient means of encryption; and the subsequent
introduction of electronics and computing has allowed elaborate schemes of still greater complexity, most of
which are entirely unsuited to pen and paper. Asymmetric key cryptography, Diffie-Hellman key exchange, and
the Cryptography, the use of codes and ciphers, began thousands of years ago. Until recent decades, it has been
the story of what might be called classical cryptography — that is, of methods of encryption that use pen and
paper, or perhaps simple mechanical aids 2a670862fa

== Early history == 2a670862fa and public-key key encapsulation. 2a670862fa Furthermore, quantum
cryptography affords the authentication of messages, which allows the legitimate parties to prove that the
messages were not wiretapped during transmission. Thus, in a cryptographic set-up, it is impossible to copy, with
perfect fidelity, the data encrypted in a quantum state. If one attempts to read the encrypted data, the quantum
state will be changed due to wave function collapse (no-cloning theorem). This could be used to detect
eavesdropping in QKD schemes, or in quantum communication links and networks. 2a670862fa RSA is used in
digital signature such as RSASSA-PSS or RSA-FDH, 2a670862fa Cryptographic agility acts as a safety measure or
an incident response mechanism for when a cryptographic primitive of a system is discovered to be vulnerable. A
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security system is considered crypto-agile if its cryptographic algorithms or parameters can be replaced with ease
and is at least partly automated. The impending arrival of a quantum computer that can break existing
asymmetric cryptography is raising awareness of the importance of cryptographic agility. 2a670862fa

Feistel cipher A large number of block ciphers use the scheme, including the US Data Encryption Standard, the
Soviet/Russian GOST (aka Magma) and the more recent Blowfish and Twofish ciphers. In a Feistel cipher,
encryption and decryption are very similar operations, and both consist of iteratively running a function called a
"round function" a fixed number of times. In cryptography, a Feistel cipher (also known as Luby-Rackoff block
cipher) is a symmetric structure used in the construction of block ciphers, named In cryptography, a Feistel cipher
(also known as Luby-Rackoff block cipher) is a symmetric structure used in the construction of block ciphers,
named after the German-born physicist and cryptographer Horst Feistel, who did pioneering research while
working for IBM; it is also commonly known as a Feistel network 2a670862fa

Database encryption The Symmetric &amp; Asymmetric Database Encryption section introduced the concept of
public and private keys with Database encryption can generally be defined as a process that uses an algorithm to
transform data stored in a database into "cipher text" that is incomprehensible without first being decrypted. The
act of encrypting a database also reduces the incentive for individuals to hack the aforementioned database as
"meaningless" encrypted data adds extra steps for hackers to retrieve the data. There are multiple techniques
and technologies available for database encryption, the most important of which will be detailed in this article.
usually done with symmetric encryption. It can therefore be said that the purpose of database encryption is to
protect the data stored in a database from being accessed by individuals with potentially "malicious" intentions
2a670862fa

Public-key cryptography Each key pair consists of a public key and a corresponding private key. Security of public-
key cryptography depends on keeping the private key secret; the public key can be openly distributed without
compromising security. and PGP. Key pairs are generated with algorithms based on mathematical problems
termed one-way functions. There are many kinds of public-key cryptosystems, with different security goals,
including digital signature, Diffie-Hellman key exchange, public-key key encapsulation, and public-key encryption.
Compared to symmetric cryptography, public-key cryptography can be too slow for many purposes, so these
protocols often combine symmetric cryptography Public-key cryptography, or asymmetric cryptography, is the
field of cryptographic systems that use pairs of related keys 2a670862fa

Data Encryption Standard ) The Data Encryption Standard (DES ) is a symmetric-key algorithm for the encryption
of digital data. Pelzl, Jan; GUneysu, Tim (2024). Understanding cryptography: from established symmetric and
asymmetric ciphers to post-quantum algorithms (Second ed. Although its short key length of 56 bits makes it too
insecure for modern applications, it has been highly influential in the advancement of cryptography 2a670862fa

Before... 2a670862fa A user's public key—which can be used to verify messages from the user, or encrypt
messages so that only that user can decrypt them—is the product of the prime numbers. 2a670862fa == Scope
== 2a670862fa

Quantum cryptography Quantum encryption plays a crucial role in the secure processing, storage, and
transmission of information. Quantum cryptography is the exploiting of quantum-mechanical properties such as
quantum entanglement, measurement disturbance, no-cloning theorem, and the Quantum cryptography is the
exploiting of quantum-mechanical properties such as quantum entanglement, measurement disturbance, no-
cloning theorem, and the principle of superposition to perform encryption tasks 2a670862fa

One aspect of quantum cryptography is quantum key distribution (QKD), which offers an information-theoretically
secure solution to the key-exchange problem. Quantum cryptography allows the completion of cryptographic
tasks that are proven or conjectured to be impossible using only classical (i.e., non-quantum) communication.
2a670862fa public-key encryption of very short messages (almost always a single-use symmetric key in a hybrid
cryptosystem) such as RSAES-OAEP, 2a670862fa == History == 2a670862fa

Cryptographic agility A cryptographically In cryptographic protocol design, cryptographic agility or crypto-agility is
the ability to switch between multiple cryptographic primitives. In cryptographic protocol design, cryptographic
agility or crypto-agility is the ability to switch between multiple cryptographic primitives 2a670862fa

The publication of an NSA-approved encryption standard led to its quick international adoption and widespread
academic scrutiny. Controversies arose from classified design elements, a relatively short key length of the
symmetric-key block cipher design, and the involvement of the NSA, raising suspicions about a backdoor....
2a670862fa These advantages make... 2a670862fa In RSA-based cryptography, a user's private key—which can
be used to sign messages, or decrypt messages sent to that user—is a pair of large prime numbers chosen at
random and kept secret. 2a670862fa Developed in the early 1970s at IBM and based on an earlier design by
Horst Feistel, the algorithm was submitted to the National Bureau of Standards (NBS) following the agency's
invitation to propose a candidate for the protection of sensitive, unclassified electronic government and
commercial data. In 1976, after consultation with the National Security Agency (NSA), the NBS selected a slightly
modified version (strengthened against differential cryptanalysis, but weakened against brute-force attacks),
which was published as an official Federal Information Processing Standard (FIPS) for the United States in 1977.
2a670862fa

Bibliography of cryptography and graphics) explains the evolution of cryptography from the simplest concepts to
some modern concepts. This is despite the paradox that secrecy is of the essence in sending confidential
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messages - see Kerckhoffs' principle. It details the basics of symmetric key, and asymmetric Books on
cryptography have been published sporadically and with variable quality for a long time 2a670862fa

The development of cryptography has been paralleled by the development of cryptanalysis — the "breaking" of
codes and ciphers. The discovery and application, early on, of frequency analysis to the reading of encrypted
communications has, on occasion, altered the course of history. Thus the Zimmermann Telegram triggered the
United States' entry into World War I; and Allies reading of Nazi Germany's ciphers shortened World War I, in
some evaluations by as much as two years. 2a670862fa Many modern symmetric block ciphers are based on
Feistel networks. Feistel networks were first seen commercially in IBM's Lucifer cipher, designed by Horst Feistel
and Don Coppersmith in 1973. Feistel networks gained respectability when the U.S. Federal Government adopted
the DES (a cipher based on Lucifer, with changes made by the NSA) in 1976. Like other components of the DES,
the iterative nature of the Feistel construction makes implementing the cryptosystem in hardware easier
(particularly on the hardware available... 2a670862fa
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